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VARYING FEATURE SIZE IN RESIST ACROSS THE CHIP WITHOUT 
THE ARTIFACT OF "GRID-SNAPPING" FROM THE MASK WRITING 

TOOL 


5 FIELD OF THE INVENTION 

The invention relates generally to the field of image sensors and, 
more particularly, to apertures for such image sensors having an increasing 
aperture size as the apertures approach the periphery of the image sensor. 


1 0 BACKGROUND OF THE INVENTION 

Systematic variations in critical dimension feature size of 
lithographically defined images may sometimes be required to compensate for 
process variability in the semiconductor industry. Currently, the prior art 
addresses only the elimination of systematic variation such as US Patent 

15 6,33 1 ,7 1 1 . Such techniques, however, are subject to the limitation of the mask 
writing tool address grid (spot size) when determining the minimum possible 
critical dimension difference within a pattern. 

Consequently, a need exists for a method which permits a virtually 
continuous variation of feature size by superimposing two exposures that are 

20 identical except for their distortion terms; that is to say magnification, rotation, 
translation and the like. 


SUMMARY OF THE INVENTION 

The present invention is directed to overcoming one or more of the 
25 problems set forth above. Briefly summarized, according to one aspect of the 
present invention, the invention resides in a method for creating a pattern on a 
substrate, the method comprising the step of (a) imprinting a first pattern on the 
substrate; and (b) imprinting a second substantially similar pattern which is 
intentionally misregistered with regard to the first pattern so that the combination 
30 of the first and second patterns cause a systematic variation in a final size of the 
defined design elements across the substrate. 
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These and other aspects, objects, features and advantages of the 
present invention will be more clearly understood and appreciated from a review 
of the following detailed description of the preferred embodiments and appended 
claims, and by reference to the accompanying drawings. 

5 

Advantageous Effect Of The Invention 

The present invention has the following advantages: varying the 
feature size in resist across the chip without the artifact of grid-snapping from the 
mask- writing tool; and the incremental difference in feature dimension allowed by 
10 this method is so small as to be prohibitive (i.e. very small spot size) with the 
current mask-writing technology. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a top view of a pattern of apertures created by the present 

15 invention; 

Fig. 2 is a cross section of an image sensor having elements created 
by the present invention; and 

Fig. 3 is a cross section of a mask also having elements created by 
the present invention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1, there is shown a top view of a substrate of the 
present invention having a predetermined or systematic variation in the sizes of 
the apertures created across the substrate. It facilitates understanding to note that 

25 either mask writing or a stepper (both referred to hereinafter as lithography tool) is 
used to create the apertures. Such lithography tools are well in the art and will not 
be described in detail herein. The lithography tool exposes the first pattern 20 of 
apertures at substantially the same time across the substrate which pattern is 
shown in Fig. 1 . The lithography tool then exposes a second pattern 30 of 

30 apertures that are mis-registered (not in exact alignment) with regard to the first 
pattern. The mis-registration across the substrate is such that the second pattern 
30 is scaled or magnified with respect to the first pattern 20. The resulting 
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combination of the first 20 and second 30 pattern is a series of apertures that 
increase in size across the substrate so that apertures created at the periphery of 
the substrate are larger than those at the center and therebetween. In the case of 
the preferred embodiment, a pattern 20 consisting of columns of apertures with a 
5 periodicity of 10 microns in the X-axis is represented. The second 30 pattern is 10 
parts per million larger than the first pattern. The overlapping area 25 will be 
exposed twice, so it may be necessary to adjust the energy used to expose the two 
patterns accordingly. The increase in aperture dimension in adjoining columns is 
0.0001 microns, which is more gradual than can be achieved with a single pass 

10 image formation. 

Although the preferred embodiment shows the increasing 
dimension in the x-axis, the mis-registration can be comprised of, but not limited 
to, a combination of magnification (described hereinabove), translation (a shift in 
either axis direction), and rotation. 

15 Referring to Fig. 2, there is shown an image sensor 40 on a 

substrate 45 having specific elements, such as, but not limited to, apertures 50 and 
microlenses 60 created with the above-described method of increasing aperture or 
microlens size. 

Referring to Fig. 3, there is shown a mask 70 with a pattern of 
20 apertures 75 also created with the above-described method. 

The invention has been described with reference to a preferred 
embodiment. However, it will be appreciated that variations and modifications 
can be effected by a person of ordinary skill in the art without departing from the 
scope of the invention. 


25 
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